Subjective Stock Market Expectations and Portfolio Choice. by Oliver, Xisco et al.
Subjective Stock Market Expectations and Portfolio
Choice
WORK IN PROGRESS
Luc Arrondel (PSE-CNRS-BdF) Hector Calvo Pardo (UoS)
Xisco Oliver (UIB) Derya Tas (UoS)
Economie et Psychologie, PSE
November the 5th, 2010
Calvo (Economie et Psychologie, PSE) Subjective Expectations (Work in Progress) November the 5th, 2010 1 / 29Background:
Household Portfolios are poorly understood... [Haliassos and Jappelli
(2002, MITPress)]
...and yet, who cares? [Campbell (2006, JF): we don￿ t] [Vissing-Jorgensen
(2004, NBER Macro Annual): we should]
But, explanations of the Financial Meltdown need Subjective Beliefs
(versus Rational Expectations, RE): Hong and Stein (2007, JEP),
Weitzman (2007, AER), Geanakoplos (2009, wp)
Q: Are subjective beliefs and ￿nancial decisions related?
A: Study Households￿Portfolios: Does what they believe in explain
observed choices? (Subjective Belief Elicitation) [But other As.
possible, e.g. experiments]
Literature:
1 Subjective Belief Elicitation: Dominitz (1998, REStat; 2001, JEcon);
Dominitz and Manski (1997, JASA); Manski (2004, ECO)
2 Subjective Belief Elicitation and Household Finance: Dominitz and
Manski (2007, JEEA); Dominitz and Manski (2010, NBER wp); Hurd
(2009, AR); Hurd, van Rooij and Winter (2009, wp), Kedzi and Willis
(2009, wp)
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Also, we can recover Risk Preferences from Survey Data on Choices
and Expectations, Manski (2004, ECO)
1 What is the coe¢ cient of relative risk aversion (CRRA) of the
representative Household?
2 Does earnings uncertainty crowd households out from the stock
market? (Temperance)
3 ... Imposing consistency between what they declare to believe in and
what they declare to be doing
Facts we will focus in today:
1 Age-portfolio pro￿les are hump-shaped at the extensive margin, but
appear unrelated at the intensive one (almost increasing)
2 Households￿portfolios are either (i) missing or (ii) incomplete
(non-participation puzzle), and (iii) poorly diversi￿ed. Today￿ s
consensus is that information and transactions costs are the most
important quantitatively.
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1 What do We do: Why Should (Subjective) Expectations Matter?
2 How do We do It: Subjective Belief Elicitation in the TNS 2007
3 Quality Matters: Age-Portfolio Pro￿les in the HRS versus TNS
4 Does It work? (Subjective) Expectations in Household Asset Demands
5 Conclusions and Extensions
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Main Point
Static Arrow￿ s (1965) Portfolio Choice Model:
max
α2[0,w0]
E fu[(1+ r)w0 + (e r ￿ r)α]g
FOC(N&S) : Ef(e r ￿ r)u0[(1+ r)w0 + (e r ￿ r)α￿]g = 0
Participation Condition: Ee r ￿ r > 0
Conditional Demand Equation: α￿ ￿ =
Ee r ￿ r
Au(w0)σ2
r
Main Point: Replace Ef.g by Eif.g everywhere above (it is all about
information)
N.B. 1. Under i.i.d. normality of Log Expected Returns, and CRRA
preferences, Samuelson (1969) (Merton, 1969) obtains a similar
conditional asset demand in a dynamic (continuous) time in￿nite
horizon setup.
N.B. 2. Simulation and Calibration Exercises (even with
heterogeneous agents) assume that subjective expectations are
coordinated in equilibrium, and are equilibrium outcomes (hence
identical) (RE hypothesis: use Ef.g)
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TNS-2007 Survey
A professional Survey Agency (TNS) was paid (ANR research funds)
to administer a survey with questions on attitudes, preferences,
expectations and socio-economic and demographic characteristics to a
representative sample of 4,000 households. Respondents had to ￿ll
the questionnaire, and return it by the post in exchange of around
e25 (bons-d￿ achat).
A small sample with a panel dimension (798 households) linking to
the previous TNS-2002 survey (4,000 35-55 year-old households) and
of 2,234 households linking to the new TNS-2009 ( 4,000 households)
A complementary experimental module could voluntarily be ￿lled
on-line (400 individuals corresponding to 400 households),
remunerated variably (e5,000 shared in prizes in the form of lotteries)
We elicit households￿subjective beliefs regarding the likely evolution
of the French stock market index (CAC-40) 5 years ahead in time,
It+5, relative to the time of the interview, It.
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TNS-2007 Survey Time
French Stock Market Index CAC-40 between Oct2000 and Feb2010
t =(TNS-2007 Survey time)
CAC-40 = 5634 (30/03/2007)
French Stock Market Index CAC-40 between Oct2000 and Feb2010
t =(TNS-2007 Survey time)
CAC-40 = 5634 (30/03/2007)
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Probabilistic Questions about Expected Stock Market Performance 5 years ahead:
(Translated) Wording
C6. ￿ Five years from now, do you think that the stock market... -For each
category write down the likelihood of occurrence assigning a value between 0 and
100 (pik). The sum of all your answers must be equal to 100 (∑k pik = 100)-: ￿
k = 1 : τ 2 (0.25,τi
max]
￿
-... will have increased by more than 25%
fk = 2 : τ 2 [0.10,0.25]g-... will have increased by 10 to 25%
fk = 3 : τ 2 (0,0.10)g-... will have increased by less than 10%
fk = 4 : τ = 0g-... will be the same
fk = 5 : τ 2 (0,￿0.10)g-... will have decreased by less than 10%
fk = 6 : τ 2 [￿0.10,￿0.25]g-... will have decreased by 10 to 25% ￿
k = 7 : τ 2 (￿0.25,￿τi
min]
￿
-... will have decreased by more than 25%
C7b. ￿ If you expect the stock market to increase within the next 5 years, which is
the highest possible increase (as a percentage)?￿(τi
max)
C8b. ￿ In your opinion, if you expect the stock market to decrease within the next
5 years, which is the lowest possible decrease (as a percentage)?￿(τi
min)
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Probabilistic Questions about Expected Stock Market Performance 5 years ahead:
It ￿Value of the CAC-40 Index by the time of the interview (March 2007,
approx.)
It+5 ￿Value of the CAC-40 Index 5 years ahead of the time of the
interview (March 2012, approx.)
We are inquiring about the subjective likelihood (pik) of di⁄erent ranges
(k) for the index percentage change (
It+5
It ￿ 1 = τ),
8i : pik ￿ Pr
h
It+5







> > > > > > > > <
> > > > > > > > :
1 if τ 2 (0.25,τi
max]
2 if τ 2 [0.10,0.25]
3 if τ 2 (0,0.10)
4 if τ = 0
5 if τ 2 (0,￿0.10)
6 if τ 2 [￿0.10,￿0.25]
7 if τ 2 (￿0.25,￿τi
min]
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Answer of individual 1 to the Expected Stock Market Performance Question
[-Tmin%, -25%) [-25%, -10%]
(-10%, 0%) [0%]






































Answer of individual 2 to the Expected Stock Market Performance Question
[-Tmin%, -25%) [-25%, -10%]
(-10%, 0%) [0%]









































Answer of individual 3 to the Expected Stock Market Performance Question
[-Tmin%, -25%) [-25%, -10%]
(-10%, 0%) [0%]





































Answer of individual 121 to the Expected Stock Market Performance Question
[-Tmin%, -25%) [-25%, -10%]
(-10%, 0%) [0%]
(0%, +10%) [+10%, +25%]
(+25%, +Tmax%]
Calvo (Economie et Psychologie, PSE) Subjective Expectations (Work in Progress) November the 5th, 2010 10 / 29Quality Matters (I)
Comparison with the PNR variable in the 2004 Health and Retirement Survey (Dominitz
and Manski, 2007)
15,166 HRS respondents, aged 50 to 80 in 2004, were asked:
Positive Nominal Return (PNR): We are interested in how well you think the
economy will do in the next year. By next year at this time, what is the percent
chance that mutual fund shares invested in blue chip stocks like those in the Dow










988 TNS-2007 respondents, aged 50 to 80 in 2007, answered similarly:
8i : Fi0 ￿ Pr
h
It+5





= pi1 + pi2 + pi3
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Probabilistic Questions about Expected Stock Market Performance 5 years ahead:
Di⁄erences
1 Di⁄erent Horizon (5 versus 1 year ahead) intended to reduce the
sensibility of answers to: (i) Bussiness cycle conditions by the time of
the interview (capture better historic trend in returns), and to (iii)
Inertia in portfolio management (with which horizon do households
invest in equity?): Less 50-50 type of answers.
2 Di⁄erent Elicitation Methodology: we elicit pdf s. (￿ la Guiso et al.,
1996) as opposed to cdf s. (￿ la Dominitz and Manski, 2007): Less
above 100 points, less 50-50 type of answers.
3 Representative sample by age: Study the relationship between
age-portfolio pro￿les and subjective expectations
4 We elicit individual information about past stock performance
probabilistically (Recent Stock Market Performance in the last 5
years; past PNR) intended to capture: (i) Di⁄erences in information
across households, and (ii) The relationship between information and
expectations.
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Comparison with the PNR variable in the 2004 Health and Retirement Survey (Dominitz
and Manski, 2007), Ages 50-80
Figure 1. Percent chance of a positive nominal return, frequency distribution.
Source: Dominitz and Manski (2007, JEEA)
Figure 1. Percent chance of a positive nominal return, frequency distribution.
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Percent Chance
Figure 1b. Percent chance of positive nominal return (PNR) - age between 50-80
(Total Sample:1695, Selected Sample:988)
Similar bunching around round (numeric) probability answers,
But bunching is stronger in the {0,100} than in the {50}:
Di⁄erences in elicitation method -pdf vs. cdf-, or di⁄erences in the
time horizon of expected returns -5 vs. 1 year ahead-?
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Figure 2. Percent chance of past positive nominal return (pPNR) conditional on PNR=0
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Figure 3. Percent chance of past positive nominal return (pPNR) conditional on PNR=100
(PNR=100 No. of observations: 483)
French Stock Market Index CAC-40 between Oct2000 and Feb2010
t =(TNS-2007 Survey time)
CAC-40 = 5634 (30/03/2007)
t =(TNS-2007 Survey time)- 5
CAC-40 = 4515 (05/04/2002)
% 24 1
2002
2007 + = -
I
I
French Stock Market Index CAC-40 between Oct2000 and Feb2010
t =(TNS-2007 Survey time)
CAC-40 = 5634 (30/03/2007)
t =(TNS-2007 Survey time)- 5
CAC-40 = 4515 (05/04/2002)
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Age              Less
than 30




Subjective Conditional Stock Market Expectations are hump-shaped
over the life-cycle (alike participation)
(As in the US, males appear more optimistic than females)
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0 0.37 (0.03) 0.35 (0.03) 0.32 (0.04) 0.30 (0.03)
1-10 0.52 (0.10) 0.49 (0.10) 0.46 (0.10) 0.44 (0.10)
11-20 0.51 (0.09) 0.48 (0.09) 0.45 (0.10) 0.42 (0.09)
21-30 0.25 (0.07) 0.24 (0.06) 0.21 (0.07) 0.19 (0.06)
31-40 0.48 (0.08) 0.45 (0.08) 0.42 (0.08) 0.39 (0.08)
41-49 0.26 (0.13) 0.24 (0.12) 0.22 (0.12) 0.20 (0.11)
50 0.50 (0.07) 0.47 (0.07) 0.44 (0.07) 0.41 (0.07)
51-59 0.36 (0.16) 0.34 (0.16) 0.31 (0.16) 0.29 (0.15)
60-69 0.60 (0.07) 0.57 (0.08) 0.54 (0.08) 0.51 (0.08)
70-79 0.70 (0.07) 0.68 (0.07) 0.64 (0.07) 0.62 (0.08)
80-89 0.55 (0.07) 0.52 (0.07) 0.50 (0.08) 0.47 (0.07)
90-99 0.66 (0.07) 0.63 (0.07) 0.60 (0.08) 0.57 (0.08)
100 0.53 (0.04) 0.50 (0.04) 0.48 (0.05) 0.45 (0.04)
All 0.47 (0.02) 0.45 (0.03) 0.42 (0.04) 0.40 (0.03)
Table 3. Probability of holding stocks or stock mutual funds conditional on percent chance of positive




Married or living with a partner NOT married or living with a partner
Male Female Male Female
Among the 50-80 year-olds, the probability of holding stocks is
increasing in the percent chance of positive Stock Market returns
(PNR)
(Albeit in a more volatile way than in the US, since we have less
observations)
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Table 6: Probability of holding stocks directly or indirectly
(1) (2) (3) (4) (5) (1) (2) (3) (4) (5)


































































































































Firm shares in remuneration
- - - -
-0.35




- - - -
-1.137***




- - - -
-0.831***




- - - -
-0.974***




- - - -
-0.126




- - - -
0.424***























Pseudo R2 0.022 0.03 0.032 0.062 0.283 0.023 0.042 0.048 0.057 0.232
chi2 30.11 40.464 36.584 58.531 265.539 72.423 130.419 131.264 126.997 518.822
Log likelihood -663.86 -658.592 -558.632 -440.499 -336.995 -1533.186 -1504.188 -1297.931 -1056.17 -860.257
No of observations 988 988 834 685 685 2374 2374 2033 1617 1617
50<=Age<=80 All ages
Probit
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Sample selection econometric speci￿cation:
Stocks = 1fxδ + v > 0g (Participation)
Stocks
F = x1β1 + u (Conditional demand)
v ￿ N(0,1) (Probit)
E(ujv) = ηv (Linearity)
x1 = fExpected Return (ER), Std. Dev. of ER, CARA;
Temporal Preference, Past Return (PR), Std. Dev. of PRg
x = fx1;Total Net Worth, Income, Age, Education, MNG, Informationg
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CARA -0.377* -0.417**   -0.389**
If CARA>0 18.526** 19.285**    18.146**
Temporal Preference -0.570 -0.578*  -0.562*
Expected Return (ER) 11.242 12.448* 5.842
StdDev of ER          -28.870** -24.982**      -18.276
Past Return (PR)      14.493**
StdDev of PR -15.570
If PR>0 -0.211
constant 31.094***      31.379***    29.938***
Income 19.269***      18.957***    18.346***
Income  Squared         -144.775**         -125.043**   -122.617**
Total Wealth  0.798***       0.749***      0.748***
Total Wealth Squared -0.034***      -0.031***     -0.032***
Age  0.236*   0.191*  0.183*
Age squared -0.015           -0.010       -0.009
Inter vivos transfers  0.192***            0.188***       0.180***
High-school  0.519***            0.440***       0.423***
Technical/Professional  0.201 0.175 0.163
Some college or more  0.219 0.169 0.152
Paris  0.063 0.066 0.068
Homeownership  0.013 0.093 0.097
If children>0 -0.045 -0.051 -0.050
Parents own risky assets  0.409***         0.409***        0.402***
On-line banking  0.201***         0.202***        0.191***
Liquidity Constrained -0.589*     -0.675**     -0.672**
Firm shares in remuneration  0.561***        0.535***        0.533***
CARA -0.008           -0.008 -0.007
If CARA>0  0.203 0.320 0.274
Temporal Preference 0.021* 0.016 0.016
Expected Return (ER) 1.098***        1.074***        0.919***
If ER>0 (omitted)        0.187*** 0.078
Past Return (PR) 0.305
StdDev of PR 0.208
If PR>0 0.126
constant     -2.050*** -2.241***      -2.202***
LR test (chi2_c for rho=0) 3.153  4.676 2.620
p_value 0.076  0.031 0.105
Wald chi2 15.690  17.119 24.912
p_value 0.008  0.004 0.004
Log likelihood -5508.275 -6689.124 -6681.510
No. of observations 2042 2638 2638
*p<0.1; **p<0.05; ***p<0.01
Table X: The Demand for Risky Assets
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Elicited subjective stock market expectations:
Can explain age-portfolio pro￿les (beyond Dominitz and Manski,
2007),
Determine stock market participation and conditional asset demands
(better than Hurd et al.,2009, but still short of Kedzi and Willis,
2009),
Can explain the portfolio non-participation puzzle? (Reverse causality:
those who hold stocks are also more likely to be better informed)
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Dissect the variable Past Stock Market Performance
Model (i) measurement error in responses and (ii) expectations
formation using Past Stock Market Performance (Kedzi and Willis,
2009 wp)
Recover (risk) preferences from data on expectations and actions,
adopting the CRRA-Lognormal framework (this is not what Kedzi
and Willis, 2009, do)
[So far the median coe¢ cient of relative risk aversion is around 80...
for 561 observations!]
And...
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French Stock Market Index CAC-40 between Oct2000 and Feb2010
t =(TNS-2007 Survey time)
CAC-40 = 5634 (30/03/2007)
t =(TNS-2009 Survey time)
CAC-40 = 3221 (15/06/2009)
t =(TNS-2007 Survey time)- 5
CAC-40 = 4515 (05/04/2002)
t =(TNS-2009 Survey time)- 2
CAC-40 = 6023 (15/06/2007)
% 24 1
2002





2009 - = -
I
I
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Paiella, 2008 JEEA)
Wording: ￿ If someone suggests that you invest in a security (e Si) promising one
chance out of two to earn 5000 euros and one chance out of two of losing the




ui(wi + 5,000) +
1
2





Ai is the absolute risk aversion coe¢ cient (CARA)
Zi is the amount that the individual declares to be willing to invest.
Risk-averse: Zi < 5000, risk-neutral: Zi = 5000, risk-lovers: Zi > 5000.
Range: [0,40]; Histogram very skewed to the left.
For those who answered it (If CARA>0: 3,343 respondents), mean =
39.11
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ages
0.25 0.50 0.75 0.25 0.50 0.75
All Respondents 1,169 49.7 40.2 0 50 95 0.67 1,205 43.2 39.1 0 40 80 0.58
Married or living
with a partner
No 322 48.7 38.2 0 50 90 0.64 471 42.6 38.9 0 40 80 0.52
Yes 847 50.1 40.9 0 50 97 0.68 734 43.7 39.2 0 40 83 0.62
Age
             Less than 30 150 42.6 36.4 0 38 70 0.64 193 40.1 37.1 0 35 75 0.62
30-39 242 47.2 38.3 0 50 80 0.72 280 45.4 38.5 0 45 80 0.67
40-49 252 53.7 40.2 0 60 100 0.69 236 43.5 39.0 0 40 82 0.62
50-59 240 51.4 41.1 0 58 100 0.69 243 41.5 39.2 0 40 80 0.60
60-69 166 50.1 42.8 0 55 100 0.66 145 45.0 40.1 0 45 90 0.53
70-80 106 51.9 42.7 0 58 100 0.58 88 45.1 44.1 0 35 100 0.38
          Older than 80 13 48.9 40.4 0 50 90 0.50 20 41.3 39.6 0 43 70 0.33
Holds stocks or
mutual funds
No 709 44.0 40.2 0 40 90 0.61 777 39.2 38.8 0 30 75 0.52
Yes 460 58.6 38.6 20 70 100 0.78 428 50.5 38.6 5 50 90 0.73









Table 1: Expectations of positive nominal return (PNR), by attribute; TNS 2007.
Male Female
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about Stock Market Performance
Variable No. Obs. Mean Std. Dev. Min Max
Expected Return (ER) 2460 0.055311 0.112602 -0.625 1.125
Std. Dev. of ER 2460 0.068028 0.07347 0 0.43056
Past ER (pER) 2231 0.11938 0.139876 -0.375 0.375
Std. Dev. of pER 2231 0.065598 0.069211 0 0.375
Descriptive Statistics
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They exploit the 55-65 year-old sample of the HRS 2002 (N = 3642).
Structural Model:









ij = Pr( e Rij > τj
￿







> > > > > > =
> > > > > > ;
CRRA =)
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xi ￿ [Demographics, Education, Cognitive Ability, Wealth]
zµi ￿ [Weather,Economic and Psychologic Optimism;Past Level DJIA]
zσi ￿ [Fraction of 50-50 answers to probability Qs 92-02 except p0,p10]
Results: Estimated coe¢ cient T> 0 statistically signi￿cant AND
small, i.e. CRRA parameter around 3 (55-65 year-olds)
Calvo (Economie et Psychologie, PSE) Subjective Expectations (Work in Progress) November the 5th, 2010 27 / 29Appendix 5: Hurd et al., 2009 wp (I)
They exploit the 2004 and 2006 waves of the Dutch CentER Panel


















τj = f0.7,0.8,0.9,1.0 | {z }
Losses




> > > > > > > > > > =
> > > > > > > > > > ;
=)
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pxi + Tµµi + Tσσ2







xi ￿ [Demographics, Education, Income;Trust, Risk Av., Optimism, Late Resp.]
zi ￿ [S-M Activity, Follows S-M; Mean Historical Returns]
Results: Estimated coe¢ cients b Tµ > 0, b Tσ < 0 statistically signi￿cant
and important quantitatively
Problems: b Tσ ’ 0 (only the expected return a⁄ects the extensive
margin), No instrumentation for reverse causality...
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